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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to manufacture of a tabular particle useful as a filler 
currently used in various industrial fields as objects for paints, such as rubber, a bulking agent of 
plastics, and a reinforcing agent, and an object for paper manufacture, especially the tabular particle 
which makes a subject a calcium aluminum oxide, a carbonate, and a hydrate. [ many ] 
[0002] 

[Description of the Prior Art] *1 which will be divided into inorganic compounds, such as an oxide, a 
hydroxide, a carbonate, a silicate, and carbon, and organic compounds, such as wood flour, nylon fiber, 
aromatic series, and a polyamide fiber, if a filler is classified according to a chemical composition. 
[0003] Moreover, *2 which can be classified into natural -product trituration classification articles, such 
as a calcium carbonate (pile charcoal), a magnesium silicate (talc), and an aluminum silicate (kaolinite), 
combination articles, such as a calcium carbonate (****), a calcium silicate, and an aluminum 
hydroxide, and pyrolysis articles, such as carbon black and a magnesium oxide, if it classifies according 
to a manufacturing method. 

[0004] Thus, it has various chemical compositions, the filler of a large number manufactured by various 
methods is developed, and it is used according to the purpose. Reinforcement, functional grant, etc. are 
in various effects acquired by adding a filler to rubber, plastics, etc. The main factors which influence 
these performances are considered to be the size of the particle of a filler, the configuration of a particle, 
and a chemical composition, for example, it is supposed that the reinforcement effects (a bending elastic 
modulus, bending strength, a heat deflection temperature, dimensional stability, etc.) have the good filler 
in which the place depended on the configuration of a particle has a tabular and the configuration of the 
anisotropy of needlelike ** greatly On the other hand, functional grant (****** ? fire retardancy) has the 
large place depended on a chemical composition, and is made good [ a filler with the chemical 
composition which generates water and carbon dioxide gas, such as a hydroxide and a carbonate, so 
much ]. Moreover, *3 by which the filler which has stratified, a tabular, or a fibrous configuration in 
functional grant of damping nature, and the heavy filler are made good. 

[0005] Now, as a tabular and a stratified filler, many talc (water magnesium silicate), an aluminum 
hydroxide, magnesium hydroxides, kaolinites (aluminum silicate), micas (aluminum silicate) for 
plastics, rubber, paper manufacture, a paint, cosmetics, etc., etc. are used. Here, an aluminum hydroxide 
and kaolin clay are *1 which does not demonstrate the big feature in the compound effects, such as 
rigidity, since the aspect ratio is not so large. Fully demonstrating the feature of a tabular in the 
compound effect is *1 which is the large talc and the mica of an aspect ratio. 
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the compound effect is emphasized -- being alike -- *1 which is a pattern with it very difficult [ to 
exceed level from the restrictions on the manufacturing process that talc and a mica grind and classify a 
natural mineral to enlarge an aspect ratio, although manufactured now, although it divides and comes 
out] 

[0006] It is ** *1 a quoted part. Yui Materials design of ** and compound plastics Second edition (a 
plastics age, 1985), 

*2) The volume for Society of Rubber Industry, Japan rubber engineer meeting and 1 1th subcommittee 
white bulking agent Special Committees, a filler handbook (a completion company, 1985), 
*3) Soma **, the poly file, 28, [6], 28 (1991) 
[0007] 

[Problem(s) to be Solved by the Invention] Taking advantage of the feature of a tabular, this invention is 
used for plastics, rubber, paper, a paint, etc., and aims at manufacturing the synthetic filler which 
improvement in a performance, such as the reinforcement effect, ** and fire retardancy, damping nature, 
surface smooth nature, and glossiness, can expect very much. 
[0008] 

[Means for Solving the Problem] The manufacture method of the tabular particle which makes a subject 
the calcium aluminum oxide, carbonate, and hydrate of this invention is characterized by mixing a 
calcium hydroxide in the amount of 0.5-4 mols to one mol of sodium aluminates, heating at 40 degrees 
C or more, blowing carbon dioxide gas into sodium-aluminate solution, and making a tabular particle 
deposit. 

[0009] Moreover, amorphous or the tabular particle which makes a calcium aluminum oxide a subject is 
obtained by heat-treating the tabular particle obtained by the above-mentioned method. 
[0010] In this invention, a calcium h y droxide isjnade to add and react to sodium-aluminate solution, 
and a suitable quantity o f carbon dioxide p as is blown after heating. A calcium hydroxide requires that 
0.5-4 mols should add to one mol of sodium aluminates. Since a tabular particle does not deposit when 
not adding a calcium hydroxide at all, although the minimum of the addition of a calcium hydroxide 
serves as an amount which may make a tabular particle deposit, generally it is 0.5 mols or more, and is 
one mol - three mols preferably. If the addition of a calcium hydroxide separates from the above- 
mentioned range, the rate which particles other than a tabular particle mix will increase so that the SEM 
photograph of the below-mentioned example 1 of comparison may see. 

[001 1] In this invention, it is required to react to sodium-aluminate solution by heating preferably 40 
degrees C or more of calcium hydroxides at 50 degrees C or more after predetermined amount addition, 
and blowing carbon dioxide gas. If this temperature is too low, the configuration state of a tabular will 
become bad so that the SEM photograph of the example 2 of comparison may see. In addition, although 
especially the upper limit of heating temperature is not restricted, generally 100 degrees C or less are 
suitable. 

[0012] If carbon dioxide gas is blown, the particle of a calcium aluminum hydrate is lost and a tabular 
particle begins to deposit gradually. Furthermore, if the entrainment of carbon dioxide gas is continued, 
since it will carbonate a deposit particle further and it will become a needlelike calcium carbonate 
(aragonite), the entrainment of carbon dioxide gas is stopped before it, and a reaction is terminated. 
Since it changes by how to blow the configuration of a reaction container and carbon dioxide gas other 
than a sodium aluminate / calcium-hydroxide mole ratio, and heating temperature, the method of 
churning of reaction mixture, etc., the proper amount of this carbon-dioxide-gas entrainment is 
confirmed experimentally. 

[0013] Carbon dioxide gas may also blow only carbon dioxide gas, and may also blow it as mixed gas 
containing carbon dioxide gas. By the above-mentioned reaction, the tabular particle which makes a 
subject a calcium aluminum oxide, a carbonate, and a hydrate with a base major axis [ of 2-10 
micrometers ] and a thickness of about 0.1-0.3 micrometers generates. 

[0014] If the obtained tabular particle is heat-treated, it will be made amorphous, and if it heats at an 
elevated temperature further, the peak of a calcium aluminum oxide (calcium 12aluminum 14033) will 
appear (the peak of CaO is also seen in part). The particle which made this amorphous substance the 
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subject, and the particle which made the calcium aluminum oxide the subject are maintaining the tabular 
configuration before heat-treatment, and is useful as a filler similarly. It is desirable to perform heat- 
treatment at the temperature of 300-900 degrees C generally. 
[0015] 

[Effect of the Invention] According to this invention, the tabular particle which makes a subject simply a 

calcium aluminum oxide, a carbonate, and a hydrate is obtained by only a suitable amount's adding a 

calcium hydroxide to sodium-aluminate solution, and blowing the carbon dioxide gas of optimum dose 

in an optimal temperature. By using this tabular particle, development of plastics with new physical 

properties, rubber, paper, a paint, or new materials can expect enough. 

[0016] 

[Example] 

1/3 mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example 1 sodium- 
aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0.11./) is blown for 30 minutes, and is made to react. A product is washed with water, 
filtration dehydration is carried out with a filter, it dries at about 100 degrees C using electric drying 
apparatus, and the tabular particle of sample No.l is obtained. 

[0017] The observation photograph by SEM of sample No.l is shown in drawing 1 . The scale under a 
photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. Moreover, drawing 
9 is the X diffraction pattern of sample No. 1 . It is shown that it is mainly 
calcium4aluminum2C09. 1 1H20. 

[0018] One mol of calcium hydroxides is added in 21. (1/3 mol /, 25 degrees C 1.) of example 2 sodium- 
aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0. 11./) is blown for 90 minutes, and is made to react. The tabular particle of sample No.2 is 
obtained like an example 1 below. 

[0019] The observation photograph by the SEM photograph of sample No.2 is shown in drawing 2 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Moreover, drawing 10 , The X diffraction pattern of sample No.2 shows that it is mainly 
calcium4aluminum2C09. 1 1H20. 

[0020] 5/6 mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example 3 sodium- 
aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0. 11./) is blown for 45 minutes, and is made to react. The tabular particle of sample No.3 is 
obtained like an example 1 below. 

[0021] The observation photograph by the SEM photograph of sample No.3 is shown in drawing 3 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Moreover, drawing 11 shows that they are mainly 3CaO-aluminum203, 3CaCOand32H20 ? and 
calcium4aluminum2C09. 1 1H20 with the X diffraction pattern of sample No.3. 
[0022] One mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example 4 sodium- 
aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0.11./) is blown for 45 minutes, and is made to react. The tabular particle of sample No.4 is 
obtained like an example 1 below. 

[0023] The observation photograph by the SEM photograph of sample No.4 is shown in drawing 4 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Moreover, drawing 12 shows that they are mainly 3CaO-aluminum203, 3CaCOand32H20, and 
calcium4aluminum2C09.1 1H20 with the X diffraction pattern of sample No.4. 
[0024] 5/3 mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example of 
comparison 1 sodium-aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed 
emulsification and the disperser for 1 hour. Agitating this by high-speed emulsification and the 
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disperses carbon dioxide gas (a part for about 0. 11./) is blown for 60 minutes, and is made to react The 
particle of sample No. 5 is obtained like an example 1 below. 

[0025] The observation photograph by the SEM photograph of sample No. 5 is shown in drawing 5 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Particles other than a tabular particle are seen mixing comparatively mostly. 
[0026] Moreover, drawing 13 is mainly 3CaO-aluminum203, 3CaCOand32H20, and 
calcium4aluminum2C09. 1 1H20 in the X diffraction pattern of sample No. 5, and shows that calcium 
(OH)2 is also mixed. 

[0027] 1/2 mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example 5 sodium- 
aluminate solution, and it heats at 50-55 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0.11./) is blown for 45 minutes, and is made to react. The tabular particle of sample No.6 is 
obtained like an example 1 below. 

[0028] The observation photograph by the SEM photograph of sample No.6 is shown in drawing 6 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Moreover, drawing 14 shows that they are mainly 3CaO-aluminum203, 3CaCOand32H20, and 
calcium4aluminum2C09.1 1H20 with the X diffraction pattern of sample No,6. 
[0029] 1/2 mol of calcium hydroxides is added in 21. (1/6 mol /, 25 degrees C 1.) of example of 
comparison 2 sodium-aluminate solution, and it heats at 35-40 degrees C, agitating by high-speed 
emulsification and the disperser for 1 hour. Agitating this by high-speed emulsification and the 
disperser, carbon dioxide gas (a part for about 0. 11./) is blown for 45 minutes, and is made to react. The 
particle of sample No.7 is obtained like an example 1 below. 

[0030] The observation photograph by the SEM photograph of sample No.7 is shown in drawing 7 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. It turns 
out that the tabular gestalt of a particle is bad. Moreover, drawing 15 shows that they are mainly 3CaO- 
aluminum203, 3CaCOand32H20, and calcium4aluminum2C09.11H20 with the X diffraction pattern 
of sample No.7. 

[0031] 5/3 mol of calcium hydroxides is added in 21. (1/3 mol /, 25 degrees C 1.) of example 6 sodium- 
aluminate solution, and it heats at 70-75 degrees C, agitating by high-speed emulsification and the 
disperser for 1 hour. Agitating this by high-speed emulsification and the disperser, carbon dioxide gas (a 
part for about 0.11./) is blown for 90 minutes, and is made to react. A product is washed with water, 
filtration dehydration is carried out with a filter, and it dries at about 100 degrees C using electric drying 
apparatus. Furthermore an electric furnace performs 400-degree C heat-treatment, and the tabular 
particle of sample No.8 is obtained. 

[0032] The observation photograph by the SEM photograph of sample No.8 is shown in drawing 8 . The 
scale under a photograph expresses full-scale lOmicrometer and 1 micrometer of one graduation. 
Moreover, drawing 16 is the X diffraction pattern of sample No.8, and a peak seldom appears but shows 
the mainly amorphous thing. 
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[0020] mm\3 

7)\,$>mi-W7J**m& (l/e^/y -y Wk 

2 5°C) 2 U -y VMZ*mt*l)Vi'*7&Z5/6*)l>m 

aou ssjJswk • 1 Bsagff Lat#<» 70-7 
ma*, mo. 1 y -y t^/#) £4 5*hk# 

o. 3W««^Srt#4. 

[002 1 ] 03 ^8No. 3<OSEM^3t^J:& 

xxm. lBSlximJ^t. i^01 1<4. 

0. 3OXH[Hl^^-yC±t3Ca0 • A 1 2O3 ■ 
3CaC0-32H 2 0, Ca 4 Al2C09- IIH2OT' 

[0022] 

2 5V.) 2<J y hMzfrMktiJU/'t&i: 1 Vlsfflja 

1. iSjIH-fb • 1 BSfflMWLZffh 7 0-7 5 

t>, m.HX mo . 1 'J -y h/k/fl-) 5:4 5*raiR§ 
i^T^S**. JaTSdfcWlfcHSitL-CiWifN 

[0023] I24tc, pCSNo. 4«0SEM^»CJ;4 
ffi^^SSr^-f. WMTnx^r-Mty)Vx-y-)Vl 0 
jum s ia«l/xm*S*>-f. 4fcHl2tt. KflN . 
o. 4<7)X®min?-yX"i1 l Z3Ca.O ■ A I2O3 ■ 
3CaCO-32HiO, Ca«Al 2 COs • 1 1 H2OT 
fo&Zb&TFLX^h. 

[00 24] JUttWl 

7;us yK-t h y ^A/jc^jg ( 1 /6^/y >y h;p, 

2 5'C) 2 y •/ b^fc^K^/Pi/^Ae 5/3*)i>m 
ML. TM&fc ■ tti&m' 1 iSBiaWlx***^ 7 0-7 
5'Clc»f !». ^nSrSiilUt • ^HM-dBPU*** 

ft* mo. 1 y -y ia,/k) *(>o$m» 
a^RBs**. jaT^ttwikBKtLriaEfN 
o. 5<oe^t»«. 

[0025] 05(C:. p(No. 5<50SEM^KtCj:4 
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5 

[oo 26] ttzmi 3ii. mm^o. 5(oxmmnf^ 

;-yt±C3CaO ■ A 1 2 O3 • 3CaCO ■ 3 2H 
zO, Ca4Al 2 C09 ■ 1 lHaOT&O, Ca (O 
H) ifca^LTV^itS^LTV^S. 
[0027] ^jSg$J 5 

T^Sy^-fSD^ATlqgjS ( l/6^/'J y h/k 
2 5"C) 2 >J -y WMC*iHt#A';">A£: \/2*ziV& 
*U JBSLfc • 4MR«T l ^BBSH*L«r**^> 5 0-5 

5-c£M-ri>. ^^^&3i?L-ft ■ mm&m\JtM 

(150 . 1 D -y t-^/tf) £4 5%WF.% 
ax,?R(&3 *S . JJTFISfcffl 1 1 fttt LTiCH N 
o. 6«W»S. 

[0 0 2 8] 06 gtflNo. 6<7)SEM^K<i:& 

;um. lBSljum£SUrf. i/dll 4«. IGflN 
o. 6C9X&®^?-yT±fc:3CaO ■ AI2O3 • 
3CaCO-32H 2 0, Ca4AhCOs • 1 IH2OT 

[00 2 9] JtjKW2 

7;P5 ySJ^- h U A;faf?g ( 1 /6 t^/U y 

2 5°C) 2U vYMZ^WttJV^^l/l^lVm 

jd l . nmut ■ #as-c 1 «isr«t 3 5 ~4 

OiCfcilfi**-*. ZtVkmCML ■ 4M8t«-caB*L**« 
6, KKtf* (»0. 1 'J -y Wk/#) £4 5#BHa;S 
i^TRJES-B:*. HTSaSflJ 1 fc IfWtl/CiCBN 

o. 7WfiE^#S. 

[00301 17C, MSNo. 7C0SEM^*tJ:4 

^rofV^^WS. ££01 5(i, MfiNo. 7<9X 
aS^^-yT±C3CaO • A I2O3 ■ 3CaCO 
•3 2H 2 0. Ca4Al 2 COg • 1 1 Hz OX'h&Z t £ 

TplX^h. 

7/i-s. vmr v y ^A^mm ( 1 /3t/k/y ■/ v>v. 
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2 5°C) 2 'J ••/ h/WC#gKb&^s''7A£5/3*>l4S 
JdL s S»9Lft • mXC 1 "StHWPWrtffc 7 0~7 

s«#*<tto. 1 y -/Yiv/ft) i9o*H«s 

o. 8 W^KSH 1 •' 
[0032] 08(C. SCRNo. 8<0SEM^tJ:& 
10 ffl^^W^^. ^T<ox^-;Wi7;^y-;H 0 

o. 8c7)X^H]M^->-T\ t-^tfiSOSixh. 

[0ffiO©m=5rliJfm] 

[HlltSSNo. liOS^ffijg^-fSEMtiSfi 
[H2]KSNo. 2<oe ; FflBStSrfSEMt:J:4« 
[H3]K»No. 3«B^«BttSi-SEMtJ:4a 

20 

[H4]KflNo. 4 0S : ?«jt5r^-rSEMti&a 

[B7]SmNo. 7<5e^Btt^crSEMt,ti« 

[H8JSWN0. 8«06 : FflBtt5?tSEMt:J:4« 
30 g£ET*S. 

[H9]KflN6. lfl!)X«|gt(fy^-VT»6. 
[HiOlSCHNo. Kryy.wmw-vX'foh. 
CHiUWRNo. 3coxiS[il^N^-yT'S)S. 
[012] SSBNo. 4tf3X*HJfyC^-ycib4. 
[H13]ltfiNo. 50X«HWfy«^-yC**. 

[0i4]ffflNo. eoxamsfyc^-ycabi. 

[HI 5] HBNo. 70X»ESf^^->"C*4. 
[H16] IffiNo. 80>X«EI»fy'?*->'T*&. 
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8§H¥5-14 7930 




(11) 



^^¥5-147 930 



[014] 




